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WARRANTY 


All products of Newport Electronics, Inc. (Newport) 
are warranted against defective material and work¬ 
manship for a period of one (1) year from the date 
of delivery. Newport will repair or replace all de¬ 
fective equipment returned to it (transportation 

•i 

charges prepaid) during the warranty period without 
charge provided there is no evidence that the equip¬ 
ment has been mishandled or abused. 

If, during the period of this warranty, the product 
appears to have a defect in materials or workmanship, 
please call your local Newport Representative or w^ite 
directly to the Customer Service Department. Newport 
Electronics, Inc., 630 E. Young Street, Santa Ana, 
California 92705, and describe the problem. 

All products returned to Newport must be insured by 
sender and must be carefully packaged and adequately 
protected such as to prevent breakage from shock and 
rough handling that might occur during shipment; all 
applicable shipping charges, insurance, duties and 
taxes must be prepaid by sender. 
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APPLICATION NOTES 
SYSTEM 6220 
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f-j 
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NOTE NO 
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REQUIRED 

NOTES 

215 

UP/DOWN (BI ‘DIRECTIONAL) 
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SECTION 1 

GENERAL DESCRIPTION 



1.1 


1.2 

1 . 2.1 


1.2.1.1 


1.2.1.2 


GENERAL INFORMATION 

The Newport Electronics 6220-Series Multifunction Counter/Timer 
line consists of DIN III Modules which can be connector-wired to 
form indicating and control functions of many kinds. The DIN III 
case requires only 96 by 26mm (3.78 x 1.02 in.) of panel space. An 
optional 115/230V RMS, 50/60 Hz, power supply is available for behind 
the-panel mounting. Table 1 gives the available Application Notes will, 
modules and options required for 10 standard applications. Contact your 
local Newport Electronics sales representative or the factory applit-i 
tions engineer for more information. 

SCOPE AND USE OF THIS MANUAL 

This Manual provides information to the user for the proper selection, 
handling, installation, function and operation of the basic system 
components. The Application Notes give system operation and wiring 
information for most applications. 

COMPONENT DESCRIPTIONS 
Models 6221, 6222 Totalize rs 

Each of these counters contain a 6-digit Very-Large-Scale-Integrated 
Totalizer chip. Its count and reset inputs can be driven from most 
logic systems. 

The Model 6222 contains a 6-digit, orange 7-segment light-emitting diod- 
(LED) display of 14mm (0.56") character height behind a contrasting fili-i 
and a left-hand side reset pushbutton. The circuitry is mounted on tin* 
upper board in the DIN III case. Option cards can be mounted in the lnwi * 
board position. The 6222 can be used alone in simple totalizing appli 
cations. 

The Model 6221 is identical to the 6222 except without LED display and 
reset pushbutton. It is generally used with a 6222 and other 6220 
system components to perform auxiliary functions such as generation tit 
time bases dependent upon predetermined counts, 

SC Option 

The Signal Conditioning option card provides signal matching, 
clipping, buffering, time delays, logic elements and open-collectot 
relay drives. Several versions are available for extending the 
capability of the basic Counters. 

TX Option 

This Counter/Timer option provides a crystal-control led osci11 a tot . a i- 
decade time-base divider, control logic and relay-driver/outpul -huti. i 
It adds frequency counter, stopwatch, accumulating stopwatch anti i imu i 
capability to the counters. Two oscillator accuracies are avail.ihlr. 
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Models 6223, 6224 Modules 


The preset modules, in separate DIN III cases, add the capability 
for presetting the Models 6221 and 6222 Totalizers to a predeter¬ 
mined count or setting their Compare Registers; very useful in 
control applications. A typical application is a coil winder. 

The Totalizer is preset to the required number of turns and then 
counted down. The Compare Register is set to a small number. 

When the count equals the Compare Register, the Equal output 
operates a relay to slow down the winding speed. The Zero output 
is similarily used to stop the winding. 

The Model 6223 has a single 6-decimal digit switch which can either 
preset the Totalizer or load the Compare Register. The Model 6224 has 
two 6-decimal digit switches to separate these functions. Loading 
is either manual, by means of a three-position (spring return to center 
position) front panel switch, or by external electrical control. 

Model 6225 

This module is an AC-to-DC Power Supply adequate for any of the standard 
applications. It comes in 115 and 230V RMS, 50/60Hz versions. It is 
intended for behind the panel mounting and comes in an enclosed 
case measuring 74 x 138 x 43mm (2.9 x 5.4 x 1.7"). Screw terminals 
are used for connections. 






SECTION 2 


INSTALLATION 


2.0 
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2.2 

2 . 2.1 


2 . 2.2 


INSTALLATION 

Your 6220 modules have been thoroughly burned-in, tested, and inspect' i 
at the factory. You will obtain many years of reliable service with 
reasonable care in handling, connecting, and application of signals 
and power. 

HANDLING 

Except for the Model 6225 Power Supply, all of the 6220 series moduU' 
contain MOS integrated circuits to obtain complex performance at low 
cost in small volume. On-chip protection (resistor-diode networks) 
is provided for all inputs and outputs; however, care must be taken 
not to expose these circuits to the very high voltages which are 
sometimes obtained from static electricity. 

Each 6220 module is shipped in a conductive foam bag and with a 
conductive-shorting bar on its protruding PC board edge connections. 

DO NOT REMOVE these shorting pieces until: 

a) the mating PC board connectors are competely wired 
and thoroughly checked. 

b) the person installing the connectors is grounded 
to the same panel or metal surface on which the 
case rests or is clamped. 

Anti-static precautions {such as described in RCA Applications 
Note ICAN-6525) are not important in wet weather, high humidity, 
or where there is a flow of ionized air. Nevertheless, they are 
recommended as a matter of routine when dealing with MOS devices. 

POWER REQUIREMENTS 

% 

Specifications 

Voltage . .+10 to +16Vdc continuous 

+20V absolute maximum transient (less 
than 5% duty cycle) 

Current.300mA for most applications 

Ripple.IV peak-to-peak max. 

Typical Loading 

Typical power requirements of the Model 6220 components at +12 volt 
power supply input are as follows: 
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6221 Totalizer (w/o display).25mA 

6222 Total 1 zer.,.,..160mA 

Opt. SC (Signal Conditioner). 20mA 

Opt TX (Counter/Timer)..6mA 

6223 Preset (single).<lmA 

6224 Preset (dual).—<lmA 


External relay requirements are additional. 

The Model 6225 Power Supply will supply a minimum of 300mA at +10Vdc 
at low input line voltage. This will operate any of the standard 
applications including external sensitive relays. Other power 
supplies should be used when more current is required. 

Over Voltage 

The wide voltage range of the 6220 system components allow them to be 
operated from unregulated power supplies, batteries, etc. If the 
supply chosen may swing above 20 volts, a clipping circuit is required. 
Figure 2.1 shows a simple circuit adequate for a source with up to 
10A capability. 


+ 



DC * A 
POWER 
SOURCE 



General 
Semiconductor 
ICTE-15 or equiv. 


-- + 

TO 

6220-SERIES 

MODULES 



FIGURE 2.1 


CASE OUTLINES AND MOUNTING DIMENSIONS 


DIN III Case 

The DIN III case dimensions are shown in Figure 2.2. The standard 
panel cutout is as follows: 


Width 



+ 1.3 

- 0.0 


mm (3.622 


+ .051 
-.000 in. 


22.2 


+1.3 

- 0.0 


mm (.875 in.) 


Height 






















When DIN III cases are mounted closer than one inch apart, the spring 
clamp becomes inconvenient to use. In such cases, specify the U-Mounting 
Clamp, Option UC. 

2.3.2 Model 6225 Power Supply 

Case dimensions for the 6225 Power Supply are given in Figure 2.3. 

The power supply mounts on any flat surface (preferably metal). 

Connections are to a barrier strip which uses 4-40 screws. Preferably, 
the connections should be with spade lugs attached to the wires. Because 
high-voltage connections are made, the plastic barrier strip cover should 
be installed after the connections are made. 
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SIDE VIEW 
SPRING CLAMP 




71.7 

(2.82) 



? 


PRING 

LAMP 
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3 


91.89 

&62) 




QD ® 
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54.41 

(2.143) 


UL 



i 


22.2 



22.04 

L668) 


2. PANEL THK. 6.4 (2 5) MAX.,0.8 £03) MIN 
I. DIMENSIONS IN MILLIMETERS AND (INCHES). 

NOTES? UNLESS OTHERWISE SPECIFIED. 


I 


SIDE VIEW 
U-CLAMP 

P ANEL CUTOUT 



92 :{s 3 0 -- 

1 

+ 1.3 
-0.0 


(8741; 

^ * 

, +.051, 

--4*22-.000)- 

1 


FIGURE 2.2 
DIN III CASE 



FIGURE 2.3 

MODEL 6225 POWER SUPPLY 



NOTES: DIMENSIONS IN MILLIMETERS ±0.51 MM 
AND IN (INCHES) ±.02 IN. 
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SECTION 3 


OPERATION/PERFORMANCE 


3.1 6221/6222 TOTALIZER 

i 

\ 

3.1.1 Functional Description 

Two -basic counters are available. The Model 6222 Totalizer 
is used alone for simple counting or as the basic element 
in 6220 systems. The 6221 is identical to the 6222 except 
that it is assembled without LED displays and associated 
components. It is generally used in conjunction with a 
6222 and other 6220 system components to perform auxiliary 
functions such as the generation of time bases dependent upon 
predetermined counts in ratiometers and factoring counters. 

Both are six-digit up-down counters with capability for 
presetting the COUNT and the COMPARE registers. The 
display consists of six 0.56-inch orange LED digits. 

Also on the front panel is a RESET pushbutton for resetting 
the counter to zero. The Counters operate from a nominal 
+12 volt DC power supply. 

Basic signals and power connections are made through a 
printed-circuit edge connector on the rear of the module. 

The Counter counts negative-going transitions or standard 
DTL, TTL and CMOS logic levels. Reset of the counter to zero 
is accomplished by a low logic signal or contact closure to 
ground. All other inputs and outputs are at the +12 volt DC 
power supply levels. 

Input control functions are COUNT INHIBIT, COUNT UP (DOWN), 
LOAD COUNTER and LOAD REGISTER. Output control functions 
are ZERO, when the counter reads zero, and EQUAL, when the 
count is equal to the number preset in the COMPARE register. 
DIGIT SELECT outputs and PRESET BCD inputs are available 
for use with a Model 6223 or 6224 PRE-SET Module. 

A 15-pin socket on the counter mates with an internal 
connector on an option card mounted in the counter module. 

Two pins supply power to the option card. Outputs are the 
six DIGIT SELECT lines and four BCD digitlines. The BCD 
lines contain the BCD equivalent of the displayed digit 
during a DIGIT SELECT time. The DIGIT SELECT lines are 
multiplexed in a descending order. A DEC POINT input is 
provided, and a decimal point driver is required on the option 
card. Turning this drive on during a DIGIT SELECT time lighi 
the decimal point to the right of the selected digit. The 
STORE feature is selected by changing a so<der-switch connet 
tion. This feature is used to change the display only at 
the end of a count period instead of continuous updating. 

A typical application is a frequency 
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counter. LZBF allows leading zero blanking in the display. 
CRY allows connecting Cou nters in series for counts 
greater than 999999. SET locks the output on DIGIT 
SELECT 6 and blanks the display. This feature can be 
used to initialize the starting point in applications 
where a microprocessor reads the BCD outputs. 


3.1.2 PERFORMANCE SPECIFICATION 


3.1.2.1 COUNT INPUT 

Count 
Frequency 
Impedance 
Voltage Input 


3,1.2.2 RESET 

Means 


Reset Level 
Not-Reset Level 
Reset Pulse Duration 
Impedance 
Voltage Input 


0 to 999,995 

DC to 1MHz square wave 

10k ohms 

Counts on +2V to +0.5V 

negative transition 

+30 VDC or 30 VRMS continuous max 


Front panel pushbutton 

Logic signal or contact closure 

to ground on connector 
+0.5V max 

+2.OV min 

2psec. min 

B2K ohms to Vs, 10K ohms to ground 
±30 VDC or 30 VRMS continuous max 


3 .1. 2 . 3 


LOGIC-LEVEL CONTROL INPUTS: 
LOAD COUNTER; LOAD REGISTER 


COUNT UP; COUNT INHIBIT; 


Input High 
Input Low 

COUNT UP Set-up Time 
COUNT INHIBIT Set-up 
Time 


LOAD COUNTER & LOAD 
REG ISTER Load Time 


(Vs - IV) to Vs 

-0.5V to 20* of Vs 

0.75 usee. min before the next count 

less than 0.1 usee 

2 msec, min 


Note: These are PMOS inputs. COUNT UP is connected to Vs 

through a 47K ohm resistor. COUNT INHIBIT is connected 
to ground through a 47K ohm resistor. The Counter 
will therefore count up with no external connections. 
i-OAD COUNTER and LOAD REGISTER should be connected to 
ground when PRESET Modules are not used. In general, 
these inputs should be buffered when driven from 
external sources. A signal conditioning channel or the 
comparator on the Signal Conditioner can be used for 
DTL, TTL, or CMOS level conversion. 
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3.1.2,4 INPUTS: PRESET BCD 1, 2, 4 & 8 

These inputs are used to preset the COUNT and COMPARE 
registers. They are active during LOAD COUNTER and LOAD 
REGISTER. The PRESET Module provides the required delay 
on these inputs. 


3.1.2.5 OUTPUTS: DIGIT SELECT 1 through DIGIT SELECT 6 

These outputs are used internally for driving the display 
and externally with the PRESET Module and decimal point 

driver on the TX option. CMOS buffers are required for other external 
usage. 

The DIGIT SELECT rate is between 6KHz and 15KHz when the 
Counter is not counting or changing control functions. 
Therefore, the maximum time for scanning all digits 
is one millisecond. 


3 . 1. 2.6 


3.1,2.7 


OUTPUTS : ZERO; EQUAL 


These two signals are true when the counter readings are 
equal to zero and when it equals the number In the COMPARE 
reaister respectively. 


Output High (true) 
Output Low (false) 
Access Time - ZERO 
Access Time - EQUAL 
Frequency Response 

INTERCONNECTIONS 


60 to 100% of Vs at 1.5 mA 
0 to 20% of Vs at 30 P A 
3ysec. max 
2ysec. max 

DC to 200KHz (for full pulse output) 


A connector provides the following signals to the Signal 
Conditioner, Counter/Timer or other‘option cards within the 
case: 


Power 

DIGIT SELECTS 1 thru 6 
BCD 1, BCD 2, BCD 4 & 
BCD 8 

ZERO; EQUAL 
STORE/SET 
CRY/LZBF 
DEC POINT 


Vs And ground 
Digit-time outputs 

BCD Digit Data outputs 

Outputs 

Control Input 

Signal Output/Control Input 
Decimal Point Drive Input 
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3.1.2.7.1 BCD Digit Data Output 

BCD digit data for each displayed digit is available during 
that DIGIT SELECT time. The output levels are the same as 
for ZERO and EQUAL, par. 3.1.2.6. 

3.1.2.7.2 STORE/"5TT 


3 . 1 . 2 . 7 . 2 . 1 


3.1 . 2 . 7 . 2.2 


3 . 1. 2.7.3 


One of these functions may be accessed by solder switch 
connections on the Counter, 

The STORE input is connected to an input pin by solder- 
switch connections. STORE retains the last (not) STORE 
display and CCD Digit Data. 

Input High (STORE) (Vs - IV ) to Vs 

Input Low (not STORE) -0.5V to 202 of Vs 
Counter Access Time 

((not) STORE) 2usee, min 


SET 


SET locks the output on DIGIT SELECT 6 and blanks the 
display. 

Input Levels Same as STORE, para. 3.1.2.7.2 

Input Impedance 47K ohms to Vs 

CRY/LZB-F 


One of these functions may be accessed by solder- 
switch connections on the Counter. 


3.1.2.7.3.1 CRY 


The CARRY output goes high with the negative transition of 
the COUNT INPUT at the count of 000000 when counting up or 
at 999999 when counting down and goes low with the positive 
transition of the same input. The output levels are the 
same as for ZERO and EQUAL, par. 3.1.2.6. CRY may not 
respond above 400KHz COUNT INPUT. 
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I 


3.1.2.7.3.2 


3.1.2.8 


3.1.3 
3.1.3.1 


3.1.3.2 


3.1.3.3 


3.1.3.4 

i 


OB (Same as LZBF) 

When the LZB function is brought out, it can be externally 
grounded blanking all leading zeros in the display and BCD output 


POWER 

Voltage +10 V to + 16 V continuous 

+20 y max. for 1 ms transient 

Current 175 mA maximum 

Ripple 1 V peak to peak maximum 

SOLDER SWITCH CONFIGURATIONS 


LEADING ZEROS - LZB ■ 

BLANK LEADING ZEROS: 

Open solder-switch 'A' (interrupts display of leading zeros) 

Open solder-switch 'H' (disconnects carry-out function from Pin l 

of J2) _ 

Close solder-switch *F’(brings out LZB to Pin 1 of J2) 

DISPLAY LEADING ZEROS: 

Open solder-switch 'F 1 (disconnects LZB from Pin 1 of J?) 

Close solder-switch 'A'(allows display of leading zeros) 

CARRY OUT - CRY 

Used for cascading (chaining) counter modules in series. This 
signal goes high on the leading edge of the '000000' count in 
count-up mode or '999999* count in count down mode. Open sold'* 
switch 'F ' (disconnects LZB from Pin 1 of J2). Close solder-swit h 
’H' (connects CARRY OUT to Pin 1 of J2). 


SET DIGIT SCAN - SET 

Used for synchronizing the internal digit counter for demuxino 
BCD output to outside world (control applications). When brought 
low (GND) it inhibits the digit scan (while blanking the display) 
and sets the BCD outputs equal to the value of the KSD. 

When brought high (+V supply) normal digit scan resumes and thi BCD 
outputs begin muxing from the MSD towards the LSD. Open solder 
switch 1 B' (inhibits normal digit scan). Open solder-switch ‘D' 
(disconnects STORE function from Pin 6 of J2). Close solder-switch 
'C (connects SET to Pin 6 of J2). 

STORE COUNTER TO DISPLAY - STORE 

A low level (GND) applied allows display to follow counter cont'-nt■- 
as counter updates. 

A high leve.1 (+V supply) instantaneously latches the counter value 
in the display register while a llo wing counter update. Open 
solder-switch 'C (disconnects SET from Pin 6 of J2). Open solder 
switch 'E' (allows the display to be latched). Close solder 
switch 'D' (connects STORE to Pin 6 of J2). 
























































NOTE: Completed unit deviates from Revision 'A' Schematic as 
follows: 

* "* • 4 a f 

* * -f .« 

1. Solder switches 'D’ and T' are normally open (removes 
STORE input from Pin 6) 

2. Solder switch *H' is normally closed (brings CARRY output to 


PRESET BCD 1 
PRESET BCD 2 
PRESET BCD 4 
PRESET BCD 8 
DIGIT SELECT 6 
DIGIT SELECT 5 
DIGIT SELECT 4 
DIGIT SELECT 3 
DIGIT SELECT 2 
DIGIT SELECT 1 


INTERCONNECTIONS TO OPTION CARD: 

J2-1 

CRY/LZBF 

-2 

BCD 1 OUT 

-3 

BCD 2 OUT 

-4 

BCD 4 OUT 

-5 

BCD 8 OUT 

-6 

STORE/SET 

-7 

Vs 

-8 

GND 

-9 

DIGIT SELECT 1 

-10 

DIGIT SELECT 2 

-n 

DIGIT SELECT 4 

-12 

DIGIT SELECT 5 

-13 

DIGIT SELECT 6 

-14 

DECIMAL POINT 

-15 

DIGIT SELECT 3 


Pin 1). 

3. Pin 6 of J2 is now STORE/SET. 

4. Pin 1 of J2 is now CRY/LZB. 

.1.4 PIN ASSIGNMENTS 

COUNTER - 6221, & 6222: 


P2-1 

COUNT UP 

P2-A 

P2-2 

ZERO 

P2-B 

P2-3 

COUNT INHIBIT 

P2-C 

P2-4 

LOAD COUNTER 

P2-D 

P2-5 

LOAD REGISTER 

P2-E 

P2-6 

EQUAL 

P2-F 

P2-7 

COUNT INPUT 

P2-H 

P2-8 

(NOT) RESET 

P2-J 

P2-9 

+12V DC 

P2-K » 

P2-10 

GROUND 

P2-L 
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PIN ASSIGNMENTS 
COUNTER - 6221^6222 


P2-1 

COUNT UP 

P2-A 

PRESET BCD 1 


-2 

ZERO 

-B 

PRESET BCD 2 


-3 

COUNT INHIBIT 

-C 

PRESET BCD 4 


-4 

LOAD COUNTER 

-D 

PRESET BCD 8 


-5 

LOAD REGISTER 

-E 

DIGIT SELECT 

6 

*6 

EQUAL 

-F 

DIGIT SELECT 

5 

-7 

COUNT INPUT 

-H 

DIGIT SELECT 

4 

-8 

(NOT) RESET 

-J 

DIGIT SELECT 

3 

-9 

+12V DC 

-K 

DIGIT SELECT 

2 

-10 

GROUND 

-L 

DIGIT SELECT 

1 


INTERCONNECTIONS TO OPTION CARD 


-1 

CRY/LZBF 


-2 

BCD 1 OUT 


-3 

BCD 2 OUT 


-4 

BCD 4 OUT 


-5 

BCD 8 OUT 


-6 

STORE/SET 


-7 

Vs 


-8 

GND 


-9 

DIGIT SELECT 

1 

-10 

DIGIT SELECT 

2 

-11 

DIGIT SELECT 

4 

-12 

DIGIT SELECT 

5 

-13 

DIGIT SELECT 

6 

-14 

DECIMAL POINT 

-15 

DIGIT SELECT 

3 
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3.2 


SC (SIGNAL CONDITIONER) OPTIONS 
FUNCTIONAL DESCRIPTION 


3.2.1 

The Signal Conditioner interconnects with the Model 6221/6222 To¬ 
talizer and mounts in the same case. By appropriate connector 
jumpers and interconnects to the Counter, the Signal Conditioner 
can interface to a wide variety of input signals and perform a 
wide variety of functions. 

The Signal Conditioner consists of four basic building blocks. 

The first block consists of two signal input channels. The first 
input channel accepts TTL-leve! logic-signal inputs or contact 
closures to ground. It has its own committed comparator for con¬ 
verting to +12 V logic. It is non-inverting. The second channel 
is nearly identical except that the comparator is separate so that 
it can be connected for inverting or non-inverting operation. It 
also has two other inputs to handle DC or AC signals. Both channels 
have a frequency response from DC to 200 KHz, except that the AC 
Input cuts off below 100 Hz. A filter may be added to either channel 
by closing a solder switch, reducing the maximum frequency response to 
debounce contacts or for use with noisy signals. Both channels use a 
+1.2 volt reference. This may be increased to +2.4 volts by opening 
a solder switch to give increased noise rejection for higher-level 
signals. 

The second building block is a dual one-shot multivibrator. The 
first one-shot has a delay of three microseconds. This delay is 
also the STORE interconnection to the Counter. STORE is connected 
by a solder switch on the Counter. The delay may be stretched to 
3 milliseconds by closing a solder switch. This is the time required 
to preset the COUNTER or COMPARE registers in the Counter with a 
PRESET MODULE. The second one-shot has a delay of sixty milliseconds 
for operating relays. Solder switches allow reducing the delay to 
thirty milliseconds for burst counting of 50/60 Hz signals or to 

three microseconds for performing logic functions. 

* 

The third building block is a dual latch with SET and RESET inputs. 
These are useful in control applications. A typical example would 
be a coil winder. The Counter is preset to the number of turns re¬ 
quired and the COMPARE register is set to a small number. The Counter 
is set to count down as the winding progresses. When the number in the 
COMPARE register is reached, the EQUAL output sets the first latch to 
slow the motor down. When the Counter reaches zero, the ZERO output 
sets the second latch to stop the motor. 
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The fourth block is a dual peripheral driver. These drivers 
can operate 12 volt DC relays to control external functions. 

3.2.2 PERFORMANCE SPECIFICATIONS 


3.2.2.1 SIGNAL INPUTS 

3.2.2.1.1 Signal Conditioning Channel 

3.2.2.1.2 Buffer In 

This is a non-inverting sic 
used for contact closures 

Input High 

Input Low 

Input Current 

Frequency Response 

The input levels change t 
open (+2.4V ref). 


n 


nal with buffer output primarily 
o ground and 5V logic signals. 

+2 to +75V 

-0.5 to +0.5V 

200yA maximum Low (sink) 

IpA maximum High (source) 

DC to 200 KHz 

the following with solder switch "A" 


InputHigh +3to+75V 

Input Low -0.5 to +1.5V 

The frequency response changes to the following with solder 
switch "E" closed. This feature is optimized for debouncing 
relays. 


Frequency Response 


50% duty cycle - DC to 150Hz 
20% duty cycle - DC to 100Hz 
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3.2.2.1 ,3 


Buffer Out 


3.2.2.2 

3.2.2.2 .1 


3.2.2.2.2 


Output High 
Output Low 


(Vs - 2 V) mini mum at 4mA source 
1.1V maximum at 4ir.A sint 


Signal Conditioning Channel *2 


AC Signal In 
Input High (Count) 
Input Low (No Count) 
Maximum Amp!itude 
Input Impedance 
Frequency Response 


1 - IV RMS (3V PP) to 20V RMS (56V PP) 
0.35V RMS (IV PP) maximum 
±100V, DC and peak AC 

/ 

3.9K ohms minimum 


10C Hz to 200 KHz 
(Larger amplitude 
count ranae below 


signals e > t e n d 
100 Hz . ) 


DC Signal In 
Input High 
Input Low 
Input Impedance 


+2 to +20V 
-20V to +0.5V 
3.9K ohms minimum 


3.2.2.2.3 Contact Closure In 

This input is identical to the Buffer In (Par.3.2.2.1.2),except 
that Input High maximum equals +200V and solder switch "B' : is 
closed for debouncing relays. 

3.2.2.3 Compare tor 


Either the "+" or input of the Comparator is normally 

connected to the Signal Conditioning Channel ^2 (with tne other 
input connected to the 1.2V reference), but it may be used 
separately with the following characteristics: 
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Input High 


1.8V to (Vs - 2V) 


Input low 
Input Impedance 


Frequency Response 
Output High 
Output Low 


-0.5 to +1.0V 

+ IN: 470K ohms 

-IN: 10 Megohms minimum 

DC to 200 KHz 

4.7K to Vs 

0.5V maximum at 4mA sink 


The input levels can be changed to the following with solder 
switch "A" 


open. 


Input High 
Input low 


3,2V to (Vs - 2V) 
-0.5 to +2.4V 


3.2.2.4 


1.2V REFERENCE 
+1.2V with Vs 


12V 


+1.35V nominal 


With Solder Switch "A" 
Open 


+2.70V nominal 


3.2.3 


3.2.3.1 


DELAY GENERATORS 


The two delay generators are edge-tri ggered and are retrig- 
gerable. The 3.3psec delay is used for setting Counter func¬ 
tions {RESET, STORE, etc.). The 2.9msec delay is used for 
presetting the Counter or Register. The 32msec delay is used 
for burst counting of 50/60Hz signals. It re triggers and 
delivers one pulse for each signal group. The 60msec delay 
is useful for momentary relay or solenoid closure. 


Enable Inputs 

Input High 80 to 100X of Vs 


Input Low 


0 to 20% of Vs 


Impedance 


Enable Delav - 100 K ohms to ground 
(NOT)Enable Delay - 100K ohms to 

ground 
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Rise or Fall Time 


lOOysec maximum 


3.2.3. 2 Output 

Output High 
Output Low 

3.2.3.3 De1 ay 

Delay #1 

W/Solder Switch "6 
Closed 

Delay #2 

W/Solder Switch "D 
or "C" Closed 

W/Solder Switch "C 
& "D" Closed ar>d 
"F" Open 

3.2.3. 4 STORE 


(Vs - IV) minimum at 2mA source 
+1V maximum at 2mA sink 

3.3ysec ±301 
2.9msec ±301 
60msec ±30% 

32msec ±30% 

3.3jj sec ±30% 


(NOT) Delay #1 OUT is connected to the STORE input of 
the Counter. A solder switch on the Counter must be 
connected to use STORE. 


3.2.4 LATCHES 

3.2.4. 1 Set and Reset Inputs 

Input High 
Input Low 
Impedance 


m 


60 to 100% of Vs 
0 to 20% of Vs 
100K ohms to ground 
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3.2.4.2 Outputs 

Output High 
Output Low 


(Vs - IV) minimum at 2mA source 
IV maximum at 2mA sink 


3.2.5 


DRIVERS 


3.2.5.1 Inputs 

Input High 
Input Low 

3.2.5.2 Outputs 


BO to 100* of Vs, lOuA maximum source 
0 to 20 % of Vs, 360uA maximum sink 


Inductive loads should be diode 
suppressed to prevent exceeding 


clamped or otherwise transient 
the maximum voltage. 


Supply Voltage 
Output Current 


+56V maximum 

300mA maximum at +1.3V maximum 
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3.2.6 


SOLDER SWITCHES 


Solder bridges are used to change interval connections on 
the Signal Conditioner printed-circuit board. Solder switch 
A (closed) sets the REF OUT to +1.2V. Opening this switch 
(exacto knife) increases the output to +2.4V. Solder 
switch B (open) adds contact closure filtering to the 
CONTACT CLOSURE IN when closed. Solder switch E (open) 
adds contact closure filtering to BUFFER IN when closed. 
Solder switches C (open), D (open), and F (closed) deter¬ 
mine the duration of DELAY #2 OUT. WitKF closed, the 
duration is 60 msec. Closing C or D and F results in 
30 msec delay. If F is opened (exacto knife) and C and 
D are closed, the duration is 3 psec Solder switch G 
(open) determines the duration of DELAY #2 OUT. When 
open, the delay is 3 ysec and when closed, the- delay is 
3 msec. The solder switches are located on the solder 
side of the printed circuit board and are closed by 
bridging with solder. 


* 
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3.2.7 


PIN ASSIGNMENTS 



OPTION SC - SIGNAL CONDITIONER 


P3-1 

LATCH #1 OUT 


P3-A 

GND 

-2 

(NOT) LATCH #1 

OUT 

-B 

(NOT) DELAY #1 OUr 

-3 

LATCH #1 RESET 

A 

-C 

DELAY #1 OUT 

-4 

LATCH #1 RESET 

B 

-D 

(NOT) ENABLE DELAY #1 

-5 

LATCH #1 SET 


-E 

ENABLE DELAY #1 

-6 

LATCH #2 OUT 


-F 

DELAY #2 OUT 

-7 

LATCH §2 SET 


-H 

ENABLE DELAY #2 

-8 

LATCH #2 RESET 

A 

-J 

(NOT) DRIVER #1 OUT 

-9 

LATCH #2 RESET 

B 

-K 

DRIVER #1 IN 

-10 

BUFFER OUT 


-L 

DRIVER #2 IN 

-11 

BUFFER IN 


-M 

(NOT) DRIVER #2 OUT 

-12 

1.2V RFF OUT 


-N 

AC SIGNAL IN 

-13 

•COMPARATOR OUT 


-P 

DC SIGNAL IN 

-14 

- COMPARATOR IN 

-R 

CLAMPED SIG OUT 

-15 

+ COMPARATOR IN 

-S 

CONTACT CLOSURE IN 


INTERCONNECTIONS TO OPTION CARD 

P2-6 STORE 
-7 Vs 
-8 GND 
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3.3 


TX OPTIONS 



3.3.1 


3.3.2 
3.3.2.1 


Functional Description 

The TX Option interconnects with the Model 6221/6222 
Counter and mounts in the same case. By appropriate 
connector jumpers and interconnects to the counters, the 
^ Option can be used to form a frequency counter, stop¬ 
watch, accumulating stopwatch, timer or-other functions 
which require an accurate time base. 


The TX Option operates from +12 volts (power voltage 
less one rectifier drop) supplied by the Counter. 

Basic functions are implemented with CMOS integrated 
circuit logic, which requires less than 1/3 and greater 
than 2/3 of the +12 volts for logic inputs. The logic 
inputs have 100K ohm pull-ups and pull-downs to prevent 
erratic operation when not connected. 


The TX Option implements five functions. The first 

is a time base generator. This consists of a 
1UU KHz oscillator followed by six decades of dividers. 

Time base outputs are therefore available in decade steps 
froir 10 microseconds to 10 seconds as 20%-duty-cycl e positive 
pulses (5CU at 10 microseconds). 


The second function is a dual multivibrator for generation 
three-microsecond pulses. The first mu 11ivibra tor is also 
connected to the.counter for generating a STORE command. A 
typical application wires the two multivibrators in series 
to store a value and then to reset the Counter to 2 ero 
The second multivibrator can have its delay stretched to 

60 milliseconds by a connector jumper for operatinq relavs 
or other slow devices. 


The third function is a logic block. This consists of a 
quad two-input NAND gate. Two gates are connected as an 
R/S-latch followed by a third used as a gated inverter 
The fourth gate is uncommitted with all pins accessible. 

The fourth function is a transistor-inverter relay driver. 4 

The fifth function is a transistor connected to the counter 
as a decimal-point driver. The decimal point to the right 'j 

of a digit is lit by connecting its digit-select output from 
the Counter to this driver input. 

Performance Specifications 

Oscillator/Divider 
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3 . 3 . 2 . 1.1 


Oscillator 


The oscillator uses a watch-type 100 KHz quartz crystal to 
generate stable time bases. 


Frequency: 
XT 1 Option 

XT2 Option 


100 KHz ±5 Hz at 25°C 
100 KHz *1.0 Hz at 25°C 


Temperature Coefficient ±0.33 Hz/°C maximurr 


3 . 3.2 . 1 . 2 


3.3.2.1 . 3 


Divider 


A divider chain generates the following frequency outputs 
(Time Bases): 

100K PPS (lOusec) 

10K PPS (lOOusec) 

IK PPS (lOOOuSec) 

100 PPS (0.01 sec) 

10 PPS {0.1 sec) 

1 PPS (1 sec) 

0.1PPS {10 sec) 


Duty cycle 


Approximately 50% at 100K PPS, 
20% at all other frequencies 


Outputs 
Output High 
Output .Low 


(Vs - IV) minimum at 2mA source 
+1V maximum at 2mA sink 
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3.3.2.1.4 Reset Input 


Input High 


80 to lOOf of Vs 


Input Low 


0 to 20% of Vs 


Input Impedance 


3.3.2.2 LOGIC 


100K ohms to ground 

*7 


A quad two-input NAND CMOS gate 1C is used for performing 
logic functions. Two gates are connected as a latch with 
a third connected to the output for gating signals. The 
fourth gate is uncommitted with all leads brought out. 


Input High 
Input Low 
Input Impedance 
Output High 


80 to 100% of Vs 
0 to 20% of Vs 
100K ohms to Vs 

(Vs - V) minimum at 2mA source 


Output Low 


+ V maximum at 2mA sink 


3,3.2.3 DELAY GENERATORS 

The delay generators are edge triggered and are retriggerab1e. 
The 3.3usec delay is used for setting the Counter functions 
(RESET, STORE, etc.). The 60 msec delay is used for momentary 
relay or solenoid closures. 

3.3.2.3.1 Enable Inputs 


Input High 
Input Low 
Impedance 

3.3.2.3.2 0 utput 

Output High 
Output Low 


80 to 100% of Vs 
0 to 20% of Vs 

* ^ 

Enable delay: 100K ohm*, to ground 
(NOT)Enable delay: 1001 ohm to Vs 

Mi 

* 


(V- iV) minimum at .’mA source 

* IV maxtmum at 2mA tin! 
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3.3.2.3.3 

Delay 

Delay #1 & #2 3.3(jsec±20%at25®C 

3.3usec i 30% temp & life 

Delay HZ Stretched 60msec +20% at 25°C 

(Stretched 2A connected to 2B) 60msec +30% temp & life 

3.3.2.3.4 

STORE 

The (NOT) Delay output of Delay #1 is interconnected to STORE 
on the Counter. Solder switches must be changed on the Counter 
if this function is used. 

3.3.2.4 

DRIVER 

A diode-suppressed 12V relay driver is provided. 

Input High +2.5 to +50.OV 

* 

Input Low 0 to 0.5V 

* 

Input Impedance 22K ohms 

Output Current 100mA sink at IV maximum 

3.3.2.5 

DECIMAL POINT 

■ 

A DP Drive input is provided. When a digit-select output from 
the Counter is connected to this point, the decimal point to 
the right of that digit will be lit on the Counter display. 
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3.3.3 


PIN ASSIGNMENTS 


OPTION TX - COUNTER/TIMER 


P3-1 

100K PPS 

P3-A 

-2 

10K PPS 

-B 

-3 

IK PPS 

-C 

-4 

100 PPS 

-D 

-5 

10 PPS 

-E 

•6 

1 PPS 

-F 

-7 

0,1 PPS 

-H 

-8 

STRETCH 2B 

-J 

-9 

TIMER RESET 

-K 

-10 

(NOT) SIG OUT 

-L 

-11 

SIG IN 

-M 

-12 

STRETCH ?A 

-N 

-13 

NAND OUT 

-P 

-14 

NAND IN A 

-R 

-15 

NAND IN B 

-S 

INTERCONNECTIONS TO 

P2-6 STORE 
-7 +12V 

-8 GND 

-14 DECIMAL POINT 

COUNTER 


GND 

(NOT) DEL 1 OUT 
DEL 1 OUT 
ENABLE DEL 1 
(NOT) ENABLE DEL 1 
(NOT) DEL 2 OUT 
DEL 2 OUT 

(NOT) ENABLE DEL 2 
ENABLE DEL 2 

S NOT) DRIVER OUT 
NOT) DRIVER IN 
NOT) START 
NOT) STOP 
RUN 

DP DRIVE IN 


6221/6222 


-29- 




u 


12010 


l 


i 

3 


I 






§ 

$ 


-3 


c« 


h- 

CD 

O 

h- 

O 

in 


«S| 

is! 

ill 



?s 



5! 


■# 


< 

CC LU 

(3 _J 

< D 

° 8 

o 5 

f u 

is 


a 


QC 


GO 



s 

r- 

go 

O 

r- 

go 

□ 

i’l 

IS 

si 

i ^ 

| 

f 


\ 

So 

i 



! £ < 

y I W , 0 

2 sgg™*i | « 

O iS t H LA 

L^S £ S 

Ul u. U ij 

2 G S 

z « ^ 

= fe -i ^ 


rt* 




£ 

a * 


QO 


. Q 
CD 


CD 


to ^ 

!2o 


o 

*?■ 


in 

^j- 


GP 

in 

ff3 


cp 
K\J 
00 
Ch 


ro 

Z) 


C\J 

5 


> 

t\j 

+ 


LjJ 

Cl 

>- 


LU 


uv 

a 


Ll. 
LjJ 

il DC 


8s 


CM 
O 
I. 

>JO 

°<n <-\ n 

J-S 2jeS 

UJ 9 <,fi~ 

cd lu +( y= 

LjjO o o 

tr rS CE CD^ 

-:o s 5" 

g“8 s *i 

CT ^LJ=>^X 

:y3^w« 

J§Dgy 

|£ Q 9fef 


* 

» 



























































































































































































































































































































































































V 


1 


S 

1 


8 

4 

2 

1 

C 


r- 


s 

7 


S 

13 


o 


O 

31* 


. o 

^ J? JO 


3 ) 


9"9*9V9V99 99 9WW99 9“9 99 99 
cf(f 9^9" c^)“ 9*9* 99° 99 f 99 K 99“ 99 s 99 s 99 9 ** 9 ” 


^rl ...J~ 


s 

CO 


ro 


07085-01 


9 f 


■S. <*• V ^ 


O *i=> 


\ /■ ^ 

S 5 

or cn 


3 


ro 


OOOO 
o» A w ro 


l 


% 


o 

31 

CO 



o. 


o 


WB 07008-Of 




S5NV 01085-00 


o 


REDUCE TO 3.225 ±.005 


o 


L RENVOVE TABS ON S12 





ratr] 

NFWPORT LABORATORIES. INC. 

63D E, YOUNG STREET 

Jm SANTA ANA. CALIFORNIA 93705 


OH 


"M ASSEMBLY, RW.B.- 
PRESET MODULE 

ffigpd 


WTB r 


Mil COW IMMT MO HOr 

32873 07035-00 

B 

RELEASE 





CMG 

IA NO. 

DATES 

BY 

CHK 

RMNH 

SCALE A/\ k MODEL 4m22l/±ZZ& [»«T 1 Of 1 









































































































6223/6224 PRESET MODULES 


# 



3.4 

3.4.1 


3.4.2 
3.4.2. 1 


3.4.2.2 


3.4.2.3 


3.4.2.4 


3 . 4 . 2 . 5 




Functional Description 

The Preset Assembly is a companion DIN III module to the 
Counter. It is available in two models: a Single Preset, 
Model 6223, which contains one group of six thumbwheel 
switches; and a Dual Preset, Model 6224, which contains 
two groups of six thumbwheel switches. A three-position 
toggle switch (spring return to center position) or an 
externa' control is used to load the counter and/or the 
COMPARE register in the Counter. 

Performance Specification 
Wiring 

A prewired six-inch cable to the counter is available for 
use with either Preset Assembly as option CC4. Cable con¬ 
nections are listed in para. 3.4.3. Any of the Signal 
Conditioning options to the Counter may be used. 

Single Preset Model 

The thumbwheel-switch setting presets the Counter 
when the toggle switch is pushed upward and it 
loads the COMPARE register when pushed downward. 

When both functions are used, the thumbwheel switch 
settings must be reset between loadings. 

Dual Preset Model 

The left thumbwheel-switch setting loads the counter when 
the toggle switch is pushed upward. The right thumbwheel- 
switch setting is loaded into the COMPARE register when the 
toggle switch is pushed downward. 

External Loading Control 


Control Lines 

Load Counter (LDC) 

Load Register (LDR) 

Timer 

Required 

•< 

2 msec minimum 

Input 

High 

{Vs - IV) minimum (e.g., use a delay 
generator or logic from a Signal Con¬ 
ditioner care in the Counter module) 

Input 

Low 

0 to 20% of Vs 

Input 

Impedance 

10K ohms to ground 

POWER 




The Preset Module is wired in parallel with the +12 volt 
power supply that powers the counter. It also uses a 
rectifier in series with the power supply voltage to pre¬ 
vent damage from polarity reversal of the power. 
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3.4.3 


CC4 Cable Wire List 


SYMBOL 

PRESET 

6223, 6224 

PIN NO. J1 

TOTALIZER 
6221, 6222 
PIN NO. J1 

DESCRIPTION 

LDC 

4 

4 

Load Counter 

LDR 

5 

5 

Load Register 

+1 2 V 

9 

9 

+12 V 

G';D 

10 

10 

GND 

PR 1 

A 

A 

BCD 1 

PR 2 

B 

E 

BCD 2 

PR4 

C 

C 

BCD 4 

PR8 

D 

D 

BCD 8 

DS6 

E 

E 

Digit Select 6 

DS5 

F 

F 

Digit Select 5 

OS4 

H 

H 

Digit Select 4 

DS3 

J 

J 

Digit Select 3 

DS2 

K 

K 

Digit Select 2 

DS1 

L 

L 

Digit Select 1 


















3.5 

3.5.1 


3.5.2 
3 . 5.2 . 1 


3.5.2. 2 


3.5.3 


6225 POWER SUPPLY 
Functional Description 

The Model 6225 Power Supply is an unregulated +12 Volt 
power supply for operating 6220 system components. It 
comes in two versions, -1 for 115V RMS input and -2 for 
230V RMS input. It is intended for behind-the-panel 

mounting. 

Performance Specifications 


Input 

Voltage. 115/230V RMS, ±10% 

* 

Frequency . 50/60HZ 

Power.. . 10 Watts Max. 

Output 

DC Volts.+15.5V Max @ 150mA load 

•.+10.0V Min @ 300mA 

Ripple.IV pk-pk Max. 

Mec hanica 1 


5.4"L x 3.88”W x 1.66”H. Mounts with four-each screws to 
any flat surface. See Assembly Diagram #07160 for mount¬ 
ing dimensions. Wiring connections are made to a barrier 
strip with 4-40 screws. Insulated, crimped spade lugs are 
recommended for making connections. A plastic barrier 
strip cover is also provided. (The plastic barrier 
strip cover provided should be used after installation 
for safety.) 
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application note 

NUMBER 215 


UF/DPMN TOTALIZER 

« • 

SYSTEM 6220 


- 222 % ^ 6220 *-*•* 

although this nay be United by other logic consideratio^ 0 '™ 15 K t0 1 MHz ' 

i^required "^^ to ?”* «*• a11 that 

to ground. UP/DCW control is Uddedbtc2Srh°7“P“f pl £f 4 md 5 
up, the 6222 "rolls over" from 999 Q 9 Q ? n nnnonn^ s ^ tch PlT1 1- Vhen counting 

When counting down, the 6222 "rolls under^fS’00^ CyCle ' 

negative rangers), continuine to renear 999999 (10 s cccplenent 

control can be added by comectinE^suri trh c Y cle • External RESET 

control is added by coLSh^ ftai L? ln 8 fc ° Coijnt INHIBIT 

current-limiting resistor The RESET eurit-rh ^ ^ v °I ts with a 4.7K-ohm 

logic. The UP/DOWN and INHIBIT S^hSTcan standard digital 

logic or transistors The tnhtrtt n- n i ,• eplaced by high-voltage open-collect 
and the colKS to'pinl “"^tion requires the 4.7K-oh m resistor to +12 

B^addhlg 3£ ■ o'* 1 ? can result 1" spurious counts. 

most switches and fast relays Ihe capfidtor 'v^rHe'STbT ■ C0UntS ft eI ™nated for 
acting devices The innK-nhm f Z c f? be increased for even slower- 

counting. Thf 1 OO-ota resSj^toTs STj 16 , T" pull ' up current "^ed for 
other controls noy be added as *£?hSto?? “ 8 “ fe value ' md 
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CONTACT-CLOSURE COUNTER 
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APPLICATION NOTE 

4 

NUMBER 216 


PRESET UP/DCWs 1 COUNTER 


Adding a 6223 (or 6224) Preset Module to a 6222 Totalizer results in a counter with 
the capability to display a 6-digit count value and to alter the display by entering 
an initial value (PRESET) and to enter a conpariscn (LIMIT) value. The LIMIT or 
ZERO outputs can be used to stop the count by connection to the INHIBIT input, 
and to control external devices. See Application Note #215 for contact closure 
inputs. Alternately an SC option can be added to the 6222 for signal 
conditioning and relay driving as described in Application Note #217. 

As shown in Figure 1, a CC4 cable provides most of the wiring. All that is 
required is to wire the power, signal inputs and UP/DCWN control. A LIMIT value* 
is entered by setting the switches on the Preset Module and pressing down on its 
to gg le switch. This value remains until power is removed or another value is 
entered. The switch setting is then changed to the PRESET value and entered by 
pushing up on the toggle switch. The PRESET value must be entered each tune that it 
is used. If both PRESET and LIMIT are used, the 6224 Preset Module is more convenient 
because it has two sets of switches. Counting may be stopped at zero by connecting 
ZERO output, Pin 2 to INHIBIT, Pin 3. It may be stopped at the LIMIT value by 
connecting the EQUAL output, Pin 6, to INHIBIT. The INHIBIT is removed when the 

preset is re-entered. 
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PRESET UP/DOWN COUNTER 
(0 to 999999) 





































































































































































APPLICATION NOTE 
NUMBER 217 


PRESET UP/DOWN CONTROLLER 


SYSTEM 6220 

Adding a signal condition card (Option SCI or SC2) to the 6221/6222 Totalizer and 
connecting a 6223 or 6224 Preset Module enables it to be used as a versatile 
controller. Addition of the Preset Module results in a counter with the capability 
to display the 6-digit count value and to display, store, manually alter and enter 
both an initial (PRESET) counter value and a conparison (LIMIT) value. The Signal 
Conditioner option provides signal buffering, logic, storage, pulse generators and 
relay drivers. 9y using the EQUAL and ZERO outputs of the counter, the applications 
are limited only by the ingenuity of the user. Typical uses include coil winding, 
parts counting and packaging, speed control and dispensing of discrete or fluid 
materials. 

Figure 1 shows the block diagram and interconnections for a two-step controller 
with ON, SLOW and OFF modes. This application is a coil winder although it is 
directly applicable to a parts or flcw-counting loading controller, In the coil 
winder, the motor is slowed down near the end of the winding to prevent overwinding. 

In this application, the counter counts dcwn to zero from a preset value. The 

comparison register is initially set to the value at which slow operation is 

desired. This is entered by setting the right hand thuibwheei switches on the 
Preset Modale and pushing down on the toggle switch to "LIMIT", The left hand 
thumbwheel switch is set to the total turns (or parts) required. Lifting the 
toggle switch to the "PRESET’ position sets the counter to this value and initiates 
operation by closing the "ON" relay. When the count reaches the ’'LIMIT" value, 
the "SLCW" relay is closed. When the count reaches zero, both relays are opened. 

A new cycle is initialed by again lifting the toggle switch to "PRESET". Note that 

the PRESET value mast be entered each cycle, but the LIMIT value does not have to 

be re-entered except when pwer has been removed. 

The controller shown is driven by contact closures, so that an SC2 Signal 
Conditioner option is required. If the incut were a tachometer or other high-speed 
device without contact bounce, an SCI option is used. . 

Referring to Figure 1, when the Preset Module toggle switch is lifted up, the PFESET 
value is loaded into the counter. The No. 1 one-shot multivibrator on the Signal 
Conditioner is also triggered. Its output sets the No, 1 latch whose output connects 
to the No. 1 relay driver. When the Counter counts down to the Register value, 
the EQUAL output sets latch No. 2 on the Signal Conditioner. The latch output 
connects to the No. 2 relay driver. When the count is equal to zero, the ZERO 
output of the Counter resets the two latches cm the Signal Conditioner and 
de—energizes the relays. It also triggers the No,2 one-shot multivibrator which 
generates a 60msec Load pulse. 










CC4 CABLE 


<in< ><Mi 



TO 

EXTERNAL 
CONTROLS 


LOAD 

PULSE 


FIGURE I 

UP/DOWN CONTROLLER 
(0 to 999999) 









































































































































































































































































































APPLICATION NOTE 
NUMBER 218 


FREQUENCY OOUNTER 
■ 

SYSTEM 6220 


By installing a TX1 or TX2 Counter/Timer option in a 6222 Totalizer, it can be 
readily wired as a Frequency Counter. 

Figure 1 shews the block diagram and interconnections required. A 1-second time 
base (1 PPS) connection is shown. Other decimal time bases can be obtained by 

changing the connection to the time-base divider. The decimal point is connected 

to display to the right of the 3rd most-significarft digit. Therefore, the readout , 
is in KHz. It can be placed on the right oF any digit by proper connection. 

Operation is straightforward. When the negative-going edge of the time base occurs, 
one-shot moltivibrator No. 1 generates a 3-inicrosecond pulse. This pulse is the 

store corrmand to the counter (interboard connection) . It also sets a latch. The 

latch is connected to reset the time-base to zero and to inhibit counting. 

The trailing edge of this pulse also triggers one-shot mil tivibra tor No. 2. 
Multivibrator No. 2 also generates a 3-microsecond pulse which is used to reset the 
counter (stored value is displayed and does not change). A connector-mounted 
220pF capacitor resets the latch every 10 microseconds. Thus, 10 microseconds 
after the time base has been terminated the latch is reset. This clears the 
inhibit from the counter and the reset from the time base. The Frequency Counter 
now starts a new sartple period without any spurious counts or shortening of the 
time base period. 
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APPLICATION NOTE 
NUMBER 219 


STOPWATCH OR ACCUMULATING STOPWATCH 

^ - - __. 


SYSTEM 6220 

By installing an TX1 or TX2 Counter/Timer option in a 6222 Totalizer, it can be 
readily wired as a conventional (Figure 1) or accumulating stopwatch (Figure 2). 

Sane typical uses include race-timing, downtime or uptime monitoring, elapsed 
time monitoring, machine cycle timing and event or sequence timing. Any counting 
increment from lOusec to lOsec in decimal steps may be selected and the decimal 
point displayed to the right of any one of the 6 digit locations. 

Operation is very sirple. The START and STOP switches set and reset a latch. 

The latch output enables a gate to pass timing pulses to the Counter. The latch 
also enables the divider chain which then starts counting on the next pulse from 
the lOOKHz outout of the crystal oscillator. The connections shown in Figures 1 and 
2 count by O.lsec steps. The only restriction is that the switches be momentary 
contacts, i.e. , open before the next switch is closed. In the conventional stop¬ 
watch, the latch also triggers a one-shot miltivibrator which generates a 3usec 
pulse to reset the Counter. Digit select 2 is connected to the decimal-point driver 
to rake the Counter read in tenths of seconds. 
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APPLICATION NOTE 
NUMBER 220 


preset TIMER 

SYSTEM 6220 


With the addition of a 6223 single PRESET Module to a 6221 or 6222 Totalizer with 
time-base (TX) option, several types of timers can be configured. Four basic 
inodes of operation are described below. The time delay can be set to any desired 
6-digit value between lOusec and 9999990 sec. The output can be wired to an ex¬ 
ternal 12V DC relay for process control. These configurations can be used in 
control of industrial processes which depend upon fixed time events, such as 
photographic, lithographic and chemical reaction sequences. 

The following illustrations all show connections for a one-second time base. This 
is easily changed as described in the manual. All four illustrations require 
entering the LIMIT value into the counter after applying power. The LIMIT value is 
entered by setting the thunbwheel switches on the Preset Module and pressing dour, 
on its toggle switch. This value remains in the counter until power is removed. 

A decimal point, if required, can also be added as described in the manual. 

A counter with display (6222) is not reauired, although it nay be useful in set -up 
and observation of the counter operation. 

INTERVAL OR DELAYED PULSE M)DE 

In the Interval Mode, a relay is energized for the delay interval by a contact 
closure. The Delayed-Pulse Mode closes the relay momentarily after the delay 
interval. Both of these modes are acccomodated by the wiring in the Block Diagram 
of Figure 1. Dotted line 'A 1 is connected for the Interval Mode and dotted line ’B 1 
is connected for the Delayed-Pulse Mode. 

Closing the START switch triggers a 3usee one-shot multivibrator. The multivibrator 
outputs set a latch and resets the counter and the time base. The inverted latch 
output also removes INHIBIT from the counter and allows the counter to count the 
time-base output. When the count reaches the LIMIT value, the EQUAL output of the 
counter resets the latch and inhibits further counting. The inverted latch output 
is also connected to the relay driver for energizing the relay during the delay 
interval in the Interval Mode. The EQUAL output also triggers a 60msec one-shot 
miltivibrator. The multivibrator output is connected to the relay driver in the 
Delayed Pulse Mode, The START switch mast be opened and reclosed to initiate 
another cycle. 

BELAYED TURN-ON M3DE 

In the Delayed Turn-On Mode, a relay is energized after the set time interval and 
remains energized as long as the control switch is in the START position. Returning 
the control switch to the STOP position de-energizes the relay. 

The block diagram and connections for this mode are shewn in Figure 2. The START/STOP 
switch is used to set and reset a latch. In the STOP position, the latch is reset. 

The low output of the latch holds the counter in RESET. Switching to the START position, 
removes the RESET and triggers a 3ysec one-shot multivibrator. 












APPLICATION NOTE 
NUMBER 220(Cent.) 


Tliis toil ti vibrator resets the time-base divider and counting starts. When the 
i<>unt reaches the LIMIT value, the counter EQUAL output inhibits counting and 
iiH-rgizes the relay. Returning the switch to the STOP position resets the counter 
aid de-energizes the relay. 

RE PEATING DELAYED PULSE MDDE 

In the Repeating Delayed-Pulse Mode, closing a START switch initiates a delay 
Mfiuil to the set time interval. At the end of the delay, a relay is mcraentarily 
i losed and another delay started. The procedure repeats as long as the switch is 
in the START position. 

ili 4 ' block diagram and wiring connections are shown in Figure 3. Switching to the 
MART position sets a latch. The latch output ranoves INHIBIT from the Counter 
mid triggers a 3ysec one-shot nultivibrator. The multivibrator output resets the 
■‘-hi iter and the timebase. The counter then counts the timebase cutout until the 
i mill equals the LIMIT setting. The EQUAL output of the counter triggers a 
Mtonsrc one-shot nultivibrator. The nultivibrator is connected to the relay driver 
mii<1 a i.so retriggers the 3ysec nultivibrator. This starts a new cycle. 

'^itching to the STOP position resets the latch and inhibits counting. 
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APPLICATION NOTE 
NUMBER 221 


PRESCALING COUNTER 

- 


SYSTEM 62 20 

- 


Adding a 6221 . Totalizer without display and a 6223 Preset Module to a Frequency 

Counter (Application Note 218) makes it into a Prescaling Counter. A Presca!iing 

Ccmter is one in rfiich the meaning signal frequency gets divided by a whole 

nuifcer N (entered as the 6223 LOUT value) and nultiplied by the tiinebase in 
seconds. 


4 


Typeial applications are the visual display of an incoming frequency \diich can 

be scaled dewn by dividing by a vriiole niiEber, such as gal Ions-per-minute from 

a floMneter input, a miles-per-hour display from a tachometer, or a tons-per-henjr 

display from a conveyor-belt pickup. The Prescaling Counter works best for 

higher frequency input rates. A Factoring Counter (Application Note #222), which 

uses different wiring of the same modules, works best for lower frequency input 
rates, 

Figure 1 shows the block diagram and interconnections for the Prescaling Counter. 
First, the divisor N is set as the LIMIT value on the 6223 thurrbwheel switches 
It is entered by pressing down in its toggle switch. This value remains in the 6221 
counter until changed or until power is ranoved. The toggle switch is then lifted 
to preset the 6221 counter within its count range. The EQUAL output of the 6221 
triggers the No. 2 3ysec one-shot multivibrator on the TX option. The output of 
mis imlti'vibrator resets the 6221 counter to zero and is counted by the 6222 counter 
The 6221 then counts up to N and repeats the process. The 6222 counter with TX 
option is a frequency counter. When the negative going edge of the tine base 
occurs, the No. 1 one-shot multivibrator generates a 3ysee pulse. This pulse is 
the store camiand to the counter (interboard connection). It also sets a latch 
The latch is connected to reset the time base to zero and to inhibit counting 
The latch and pulse outputs are gated together to reset the counter after the 
count is stored. A . connector-mounted 220pF capacitor resets the latch every lOusee 
This clears the inhibit from the counter and reset from the time base A new 
sairple period is started without any spurious counts or truncated time base period. 
The one-second time-base connection is shown. Other decimal time bases are 
obtained by changing the time-base divider connection. The decimal point is 
connected to the right of the 5th most-significant digit. It can be placed on 
the right of any digit by proper connection. 








i:220pP 



CC4 CABLE 


FIGURE I 


PRE SCALING COUNTER 
(0 to 9999.99) 






























































































































































































































































































































APPLICATION NOTE 
NUMBER 222 


FACTORING COUNTER 

SYSIEM 6220 


GBERAL 


A Factoring Counter displays the nurfcer of input counts in a prograntnable 
time period. In general, Factoring Counters are scaled to give readouts 

a mitS £oi4 e ( U. RPM ' TPS> GPM * etc ' A Fac ^oring Counter requires 

TOTCT-r ^l a i llZer 4^ a 6222 ~ ST Totalizer with timebase (TX) option and a 6223 single 
F^ET^bdiile. me camectlons shown in the Block Diagram of Figure 1, count 
me lQOKHz oscillator output. The displayed count is then equal to f n - (10- 5 N) 
wiere fj_ is the input freouency and N is the thuribwheel setting A decirel 

point may be selected at any position so that Dowers-of-ten can be nodified to 
shew a desired scale factor. 

PERIOD FREQUENCY COUNTING 

n i , j, « ds on a Factoring Counter makes 

a unit which displays the mniber of clock pulses in the tire it takes the input 

K1 eouency comt to reach N, the thuniwheel limit. The displayed count is then 
N* ti • 10 , where is the pulse period in seconds, -Vfi- There are some 
processes in which the output freouency decreases with input increase, such 
as the frequency output of capacitive pressure transducers, for which’period 
factoring transforms the hyperbolic function into a linear one NOTE ■ This 
application requires an SC option in the 6221 for signal level translation. 

APPLICATIONS 


Hie Factoring Counter works best in applications requiring scaling by 

nen-integer division or non-decimal tirebases. Flowreters, tachcreters and 

other rotational-speed pickoffs are typical input devices. Signal conditioning 

(Optional SO may be added to the 6221 to handle lew-level or noisy inputs and 
to drive relay-coil outputs. 


As an exanple, suppose that we have a tachometer on a shaft with a 40-tooth 
wheel. We want to read speed directly between 100 and 5000 RPM. Assure that 
^ iraroj 111 ! pickoff output is 2 volts peak and the maximum is less than 100 volts 
(ot rerwise we may need signal conditioning), Since the maxinun is higher than 
sptv ification, we place a zmer diode across the input for limiting The 

i fu 50 2° X t 0, m 200,000 counts per minute or 200,000 4- 60 count; 
per second. Using the formula at the beginning of the text: 

5000 = (200.000 r 60) (10' S N) 

or N - 150,000 


The tire base is 150,000 x 10' 5 = 1.5 sec. 

OPERATION 

Aft^ applying power, the LIMIT value is entered into the 6221 bv setting the 
thurtwheel switches on the Preset Module to N and pressing down on its switch. 
This value remains in the counter until power is rerroved. Then push up on the 
toggie switch to preset the counter to its limit value (this insures that the 
6221 is within its count range). 












mrkATICN (OCWT.) 


Referring to the Block Diagram, Figure 1, the 6221 counter counts the 100KHz 
pulses out of the TX option. At the same time, the 6222 counter is counting 
the input signal. When the 6221 counter count equals the preset LIMIT, th.f 
EQUAL output triggers the No. 1 3ysec one-shot multivibrator in the TX 
option. Its output is internally connected to store the signal count in the- 
6222 counter. The miltivibrator output also sets the latch and delay trigger's 
the No, 2 3ysec one-shot multivibrator in the TX option. The latch cutout 
inhibits counting in the 6222 counter. The No. 2 multivibrator output resets 
f>oth the 6221 and 6222 counters to zero. The next pulse from the lOOKHz 
oscillator resets the latch through the external 220pF capacitor. Both 
counters resune counting for the next cycle. 
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application note 
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223 


^ digital ratioeter 

f ._ 

SYSTEM 6220 

If a frequency meter is designed with a timebase generated by counting a second 
frequency to a fixed count, a scaled ratio is displayed. The displayed value = N * 
N2 (F 1 /F 2 ) where N 2 is the LIMIT value. If N2 is a power of 10; i.e., 100, 1000, 
10000; the displayed value is the ratio or percentage (with proper decimal point 
placement). The Digital Ratiooieter is very versatile because scaling can be per¬ 
formed on related frequency sources by changing N2. The Digital Ratiometer is 
implemented, as shewn in the Block Diagram of Figure 1, with a 6222 Counter with SC3 
option, a 6221 Counter and a 6223 Single Preset hfcdule. 


Applications include the display of the ratio of two rates in concurrent units 
such as miles per gallon, rolling-mill billet elongation, fluid flow to turbine 
speed, and slip measurement. Electronic applications include carrier modulation, 
FM and telanetry monitoring. 


Referring to Figure 1, after applying power, the LIMIT value, N2, is entered into the 
6221 by setting the thmfwheel switches on the Preset Module and pressing down on 
its toggle switch. This value renains in the counter until power is removed or 
another value entered. Then push up on the toggle switch to preset the counter to 
the LIMIT value (this insures that the 6221 is within the count range). The EQUAL 
output of the 6221 triggers the No. 1 3psec one-shot nultivibrator on the SC3 
option. The miltivibrator output stores the F]_ count in the 6222 (internal connection), 
sets the #1 latch and triggers the #2 3ysec one-shot multivibrator on its trailing 
edge. This miltivibrator resets both counters to zero using relay driver No. 1 as an 
inverter. The latch inhibits the 6222 Counter. The next F 2 pulse sets the latch and 
both counters resume counting. Both input signals, Fi and F 2 , have high speed (200 KHz) 
signal conditioning for logic level inputs. When the F 2 count in the 6221 reaches the 
LIMIT value, an E(XIAL output is generated and the cycle repeats. 

Without precise-value initial resetting, the first reading of a series will be in error. 
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APPLICATION NOTE 
NUMBER 224 


Dlfri’LKtlTCTAL SPEED UNITOR 
SYSTEM 6220 


Tjlie Up/Ifcwn controls of tvro Counters can be controlled by a latch so that one 

Counter counts frequency FI up when the latch is reset and frequency F2 down 

when the latch is set. The second Counter counts the frequency FI up to a LIMIT valut 

N to set the latch and down to ZERO to reset the latch. The value in the 

first Counter is stored and then both counters are reset to zero. The displayed 

value: D - N (FI - F2)/F1, refreshed every (2N+1)/FI seconds (STORE and RESET 

use 1 cycle of FI). Input frequencies are limited to lOOKHz maximum. 

^he j>ifreren t .ial Speed Monitor can be converted to a Difference Counter by using 

clock pulses fran the TX option instead of FI to establish the tinebase The 

displayed value = D - N (FI - F2)/Fc where F C is the clock frequency in pulses 
per second. 


Type La 1 applications include display of the percent or per-unit difference between 

two raueb in convenient units such as percent slip, motor speed differential and 
product elongation. 

to Figure 1 for the following description of operation. After applying power 

the LIMIT value N2 is entered into the 6221 by setting the thairbwheel switches on 

the Preset Module and pressing down on its toggle switch. This value remains in 

the counter until power is removed or another value is entered. Then the toggle 

switch is pushed up to preset the Counter to the LIMIT value (this insures that 

the Counter starts within its count range). The SC3 Signal Conditioning option is 

used to buffer both input signals. The buffered FI signal triggers a 3ysec one- 

shot multivibrator which resets the No. 1 latch. Both buffered frequencies FI and F2 

connect through 1(X ohm resistors to a 2-way NAND gate on the TX option card. 

The output and inverted output of a latch on this card are also connected through 

diodes CR1 and CR2 to the gate inputs. By this means, the gate which is held high 

by a diode blocks that signal as an input. The gate output is counted by the 6222 

Counter. The inverted latch output connects to the UP/DOW input to both counters 

Vhen the latch is reset, FI is counted up in both Counters. When the count in the 

6221 Counter is equal to the LIMIT value, the EQUAL output sets the latch through a 

220pF capacitor. Both Counters new count down with F2 and FI input to the 6221. 

Wien the count in the 6221 reaches zero, the ZERO output triggers the No 1 3ysec 

one-shot nultivibrator in the TX option and sets latch No. 1 in the Sc option 

This latch inhibits counting in both Counters. The nultivibrator output stores 

the count in the 6222 (internal connection) and resets the latch in the TX option 

Its trailing edge triggers the No. 2 3ysec one-shot nultivibrator which resets 

both counters to zero. The next FI pulse resets the SC option latch and the cycle 

ppeats. Without precise-value initial resetting, the first reading of a series will 
be erroneous. 
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